Design, synthesis and biological evaluation of new pyrazolyl-ureas and imidazopyrazolecarboxamides able to interfere with MAPK and PI3K upstream signaling involved in the angiogenesis.
Taking into account the structure activity relationship information given by our previous studies, we designed and synthesized a small library of pyrazolylureas and imidazopyrazolecarboxamides fluorinated on urea moiety and differently decorated on pyrazole nucleus. All compounds were preliminary screened by Western blotting technique to evaluate their activity on MAPK and PI3K pathways by monitoring ERK1/2, p38MAPK and Akt phosphorylation, and also screened with a wound healing assay to assess their capacity in inhibiting endothelial cell migration, using human umbilical vein endothelial cells stimulated with VEGF. Pyrazoles and imidazopyrazoles did not show the same activity profile. SAR consideration showed that specific substituents and their position in pyrazole nucleus, as well as the type of substituent on the phenylurea moiety play a pivotal role in determining increase or decrease of kinases phosphorylation. On the other hand the loss of flexibility in imidazopyrazole derivatives is responsible for activity potentiation. Screening of the compound library for inhibition of endothelial cell migration, a function required for angiogenesis, showed significant activity for compound 3. This compound might interfere with cell migration by modulating the activity of different upstream target kinases. Therefore, compound 3 represents a potential inhibitor of angiogenesis. Furthermore, it may be used as a tool to identify unknown mediators of endothelial migration and thereby unveiling new therapeutic targets for controlling pathological angiogenesis in diseases such as cancers.